Study of the effect of mechanical pressure on determination of position and size of tumor in biological phantoms.
Diffuse optical tomography (DOT) is an emerging oncological imaging modality that is based on a near-infrared optical technique. DOT provides the spatial volume and depth of tumors by determination of optical properties of biological tissues, such as the absorption and scattering coefficients. During a DOT, the optical fibers are kept in contact with biological tissues that introduce a certain amount of pressure on the local biological tissue. Due to this pressure, the shape of the organ, for instance a breast, deforms. Moreover, this pressure could influence the intrinsic characteristics of the biological tissue. Therefore, pressure can be an important parameter in DOT. In this paper, the effects of pressure on the determination of the size and position of a tumor in biological phantoms are studied. To do so, tissue-like phantoms that are made of intralipid, Indian ink, and agar are constructed. Defects with optical properties similar to those of tumors are placed inside the phantoms. Then various values of pressure are applied to the phantoms. Subsequently, the optical properties of phantoms as well as the position and size of the tumor are reconstructed by inverse models based on the boundary integral method. The variations of reconstructed data induced by pressure are studied. The results demonstrate that pressure causes an increase in the scattering coefficient.